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.
$S$ $K$ $\mathbb{C}_{x}^{n}$ , $x_{1}$ $=x_{2}^{q}$ $x_{1}=0$
$q$ 2 $x=0$ A $q,K$
$f(x)\in$ ,K $\Leftrightarrow f(x)=\sum_{j=0}^{q-1}f_{j(X})Xj1^{/q}$ ’ $x=0$
,





$\tilde{N}_{q,K}^{l}=$ { $f\in\tilde{N}_{q,K;}$ $f$ $S$ $l^{[]}$ } $(l\geq 0)$
1. $P(x, D)$ :
$P(x, D)=D_{1}^{A_{1}A_{2}}D_{2}- \sum_{|\alpha|<A_{1}+A2}D\alpha a\alpha(_{X)},$
$A_{1}\geq 0,$ $A_{2}\geq 0_{0}$
a\alpha ( $x_{2}$ ,
$v(x)\in D_{1}^{A_{1}}N_{q,K}^{A_{1}}$ , $\tilde{N}_{q,K}^{A_{1}+A_{2}}$ u( –
$Pu=v$
. $\sum_{|\alpha|<A+A_{2}}D^{\alpha}a(1X\alpha)$ $D_{1}$ 1–1 , $P$ [O-Y]
, $u\text{ _{}q,K^{+A}}A_{1}2$
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2. ([O-Y]) $A_{1}\geq 1$
$(A)x^{-\frac{q-1}{q}}N1q,K\subset D_{1}^{A_{1}}N^{A_{1}}-\underline{\mathrm{t}},K$ . $A_{1}=1$ $\circ$
$(B)$ $l\geq q$ $x_{1}q\not\in D_{1}^{A_{1}}N_{q,K}^{A_{1}}$
Theorem 2 [O-Y] , 1
[K-K-K]
1. $\Omega$ $T^{*}\mathbb{C}_{x}^{n}$ conic $\xi$ $x$ dual $P(x, \xi)$
:
$P(x, \xi)=k\sum_{=0}pm-k(X, \xi)\circ$
$Pm-k(X, \xi)$ \Omega \xi $m-k$ $P(x, \xi)$
, $P(x, \xi)$ \Omega $m$ :
$\Omega$ $K$ $C_{K}$
(G) $|pm-k(x, \xi)|\leq^{c_{K}^{k+1}}k!_{0}$
$P(x, \xi)$ $P(x, D)$
$\Omega\mapsto$ {$P(x,$ $D)$ ; $P$ \Omega $m$ }
$T^{*}\mathbb{C}^{n}$ $\mathcal{E}(m)$
[Bou-Kr]
2. 1 , $N_{m}^{K}(P;t)$ :
$N_{m}^{K}(P;t)= \sum\frac{2(2n)^{-k}k!}{(|\alpha|+k)!(|\beta|+k)!}k,\alpha,\beta\sup_{K}|D^{\alpha_{D_{\xi}}}x\beta p_{m}-k(X, \xi)|t^{2k+}|\alpha+\beta|\circ$
$k\in \mathrm{N}_{0}=\{0,1,2, \ldots\}$ , $\alpha,$ $\beta\in \mathrm{N}_{0}^{n}$
. $N_{m}^{K}(P;\epsilon)<\infty$ $\epsilon>0$ , (G)
, (G) , $N_{m}^{K’}(P;\epsilon)<\infty$ $K’\subset K$ \epsilon >0
[Y] 2
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1. ($[Y]$ 10) $R(x, D)$ $\leq-j<0$





$R= \sum_{k\geq 0}r_{-k}$ , $r_{-k}$ -k $k=0,1,2,$ . $,$ , , $j-1$
$l=k-j$ ,










2. ($[Y]$ 11 ) $Q$ $\leq-1$
$N_{0}^{\omega}(Q^{j} ; t)<< \frac{(2n)^{-J}}{j!}t^{2j}\{N^{\omega}-1(Q;t)\}^{j}\circ$
. [B-Kr] , $N_{-j}^{\omega}(Q^{j})<<\{N_{-1}^{\omega}(Q)\}^{j}$ 2 1





$\leq-1$ $\tilde{P}^{*}$ R R Neumann
:
$R=( \tilde{P}^{*})^{-1}=\sum_{j=0}Q(X, D)^{j}\circ$
$Q(x, D)=| \alpha|A_{1}+A\sum_{<2}a_{\alpha}(x)(-D1)^{-A}1(-D_{2})-A2(-D)\alpha\in \mathcal{E}(-1)\circ$
$q_{jk}$
$Q^{j}$ $(-k)$ :
$Q(x, D)^{j}= \sum_{k=j}^{\infty}qjk(x, D)\in \mathcal{E}(-j)\circ$






3. $m$ $Q^{j}$ -j, $-(j+1),$ $\cdots)-mj$
. $a(x)D_{1}\gamma_{1}D_{2}^{\gamma 2}\cdots D^{\gamma_{n}}n$ $(s, -t)$ $s\in$ No, $t\in$ No $=$
$\{0,1,2,3, \cdots\}$ $a$ $x_{1}$ $x_{2}$ $\leq s$
\mbox{\boldmath $\gamma$}1+ $\cdot$ . . $+\gamma_{n}\geq-t,$ $\gamma_{1}\in \mathbb{Z},$ $\gamma_{2}\in \mathbb{Z},$ $\gamma_{3}\in \mathrm{N}_{0},$ $\ldots,$ $\gamma_{n}\in \mathrm{N}_{0}$ ( $s’\geq s$
$t’\geq t$ , $(s, -t)$ $(s’, -t’)$ )
a\alpha $x_{1}$ $x_{2}$ $\leq l$ $Q$ $(l, -A)$
$(A=A_{1}+A_{2})$ $r_{1}(x, D)$ (resp. $r_{2}(x,$ $D)$ )
$(s_{1}, -t_{1})$ (resp. $(s_{2},$ $-t_{2})$ ) , $r_{1}(x, D)r_{2}(X, D)$ $(s_{1}+s_{2}, -t_{1}-t_{2}),$ $(s_{1}+$
s2–1, $-t_{1}$ –t2 $-1$ ), $\ldots,$ $(0, -s_{1}-s_{2}-t_{1}-t_{2})$ $Q^{j}$
$(jl, -jA),$
$\ldots,$ $(0, -jl-jA)$ $\mathrm{o}\mathrm{r}\mathrm{d}Q^{j}\leq-j$
, $\square$
$r_{k}(x, D)$ $R(x, D)= \tilde{P}^{*}(x, D)^{-1}=\sum_{j=0}^{\infty}Q(x, D)^{j}$ $(-k)$
$R= \sum_{k=0}^{\infty}r_{k}(X, D)$ , ,










, \mbox{\boldmath $\omega$} $\subset\{x\in \mathbb{C}^{n} ; |x|<<1\}\cross\{\xi;\xi_{1}\neq 0, \xi_{2}\neq 0\}\subset$
$T^{*}\mathbb{C}_{x}^{n}$ , $k$ $C_{\omega}$
(2) $\sup_{\omega}|r_{k}(X, \xi)|\leq C_{\omega}^{k+1}\frac{k!}{\lceil\frac{k}{m}\rceil!}\mathrm{o}$
$|x|<<1$ $|x|$
$r_{k}(X, D)= \sum_{|\beta|=-k}b_{\beta}(x)D^{\beta}\in \mathcal{E}(\{|x|<<1\}\cross\{\xi_{1}\neq 0, \xi_{2}\neq 0\})$
$\beta_{1}>0(\Rightarrow\beta_{2}<0)$ $b_{\beta}(x)$
$\sum_{k\geq 0|\beta|=-k,\beta 1}\sum_{\leq 0}b\beta(X)D^{\beta}$
[D] $\mathcal{E}_{K}$ ,
$b_{\beta}(X)= \frac{1}{(2\pi i)^{n-1}}\oint_{|\xi_{2}|=\delta}2\oint_{|\xi_{3}|=\delta’}\cdots\oint_{|\xi_{n}|=\delta’}\xi^{-}2\xi\beta_{2}-1-\beta_{3^{-}}1\ldots\xi_{n}3n-\beta-1$
$\cross r_{k}(x;1, \xi_{2}, \xi_{3}, \ldots, \xi n)d\xi_{2}d\xi 3^{\cdot}$ .. $d\xi_{n}$
,(2)






$( \frac{1}{z^{q-1}}D_{z})^{j}=\frac{1}{z^{qj}}\{\theta-q(j-1)\}\cdots\{\theta-q\}\theta$ , $j\geq 1\circ$
$\theta=zD_{z}$
$\ovalbox{\tt\small REJECT}^{\wedge}\wedge \text{ }$ .
$\theta\frac{1}{z^{k}}=\frac{1}{z^{k}}\theta-z\frac{k}{z^{k+1}}=\frac{1}{z^{k}}(\theta-k)$








6. $f(z)$ $\{z\in \mathbb{C};|z|<r+\epsilon\},$ $r>0,$ $\epsilon>0$ ,




$f(z)= \sum f_{k}\infty z^{k}$
$k=0$









$N_{q,K}$ , $z=x_{1}1/q$ 8 $\mathbb{C}_{z,x_{2},x}^{n}$ , $z=x_{2}$
$x’=(x_{3}, \ldots, x_{n})$ ,
$N_{q,K}\simeq \mathcal{O}_{(z,x_{2},x’)}=0$
$f(x)= \sum_{j=0}^{-1}f_{j}(x)x^{j/}-1\tilde{f}q(arrow \mathcal{Z}, X2, X)/=q\sum_{j=0}^{q-1}fj(Z, X2, X)q/zj\circ$
$f\in N_{q,K}^{l}$ $\tilde{f}$ S $l^{\mathfrak{o}}$
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$D_{2}^{-1}$ : $N_{q,K}^{l}arrow N_{q,K}^{l+1}$
$D_{2}$ : $N_{q,K}^{l+1}arrow N_{q,K}^{l}$
,
$-$







, $D_{2}^{-l}\circ f(X)$ [D] ) $\mathcal{E}_{K}$ , $(D_{2}^{-l_{\circ f(x}}))u(X)\in N_{q,K}^{l}$
[D] Dunau :









$\sum(-D)^{\beta}b_{\beta(X})\in \mathcal{E}(\{|x|<<1, \xi_{1}\neq 0, \xi_{2}\neq 0\})$ , ord $\tilde{P}^{-1}\leq 0$
$k=0|\beta|=-k$
$\beta_{1}\leq 0$ [D] $\mathcal{E}_{K}$ , $N_{q,K}$
[D] , $\tilde{P}^{-1}$ , ,
$\beta_{1}\leq 0$ $b_{\beta}\equiv 0$ $\beta_{2}<0$
$\tilde{P}^{-1}(x, D)w(X)=\sum^{\infty}\sum_{|k=0\beta|=-k}(-D)\beta b\beta(X)w(x)$
$\text{ }\tilde{N}q,K$ $x_{1}^{1/q}=z,\tilde{w}(z, x_{2}, x’)=$
$w(z^{q}, X_{2}, X’),\tilde{b}_{\beta}(Z, x_{2}, x)/=b_{\beta}(z^{q}, X_{2}, X’)$
$( \tilde{P}^{-1}w)(x)=\sum_{k}\infty=0|\beta|=\sum_{-}(\frac{1}{qz^{q-1}}kDz)\beta_{1})D_{2}^{\beta_{2}/}D^{\beta}\cdot(-1|\beta|\tilde{b};\beta(z, x_{2}, X’)\tilde{w}(Z, X2, X’)$
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\S 2 (3) $(z, X_{2}, X/)=0$ $X$
$|(-1)^{|\beta|}\tilde{b}\beta\tilde{w}|\leq C^{k}1,$ .$\frac{k!}{\lceil\frac{k}{m}\rceil!}\delta_{2^{+}},\delta\delta-\beta 2\delta’2-|\beta’|\sup_{X}|\tilde{w}|$ , $|\beta|=-k$
$r’>0$
$|D’(\beta’.-1)^{1}\beta|\tilde{b}\beta\tilde{w}|\leq\beta’!r’C^{k}-|\beta^{r}|+1,$$\cdot\frac{k!}{\lceil\frac{k}{m}\rceil!}\delta 2,\delta\delta-\beta 2\delta/-2|\beta’|\sup|\tilde{w}x|$
1 , $m=0$ , $m=1$
$|D_{2}^{\beta_{2}}D’\beta^{r}$ . $(-1)^{1\beta}| \tilde{b}_{\beta}\tilde{w}|\leq\frac{\lambda^{-\beta_{2}}}{(-\beta_{2})!}\beta’!r’C_{\delta_{2^{+1}}}-|\beta’|k,\delta’$ . $\frac{k!}{\lceil\frac{k}{m}\rceil!}\delta_{2}-\beta_{2}\delta’-|\beta’|\sup|\tilde{w}X|$
$\{|z|<\lambda/3, |x_{2}|<\lambda/3, \ldots, |x_{n}|<\lambda/3\}$
6
(4) $|( \frac{1}{qz^{q-1}}D_{z})^{\beta}12D_{2}\beta D/\beta^{;}$ . $(-1)|\beta|\tilde{b}_{\beta}\tilde{w}|$
$\leq\underline{\beta_{1}!(\frac{|z|}{r})q}$
$(1- \frac{|z|}{r})\{q|z|q(\frac{|z|}{r})^{q}-1(1-\frac{|z|}{r})\}^{\beta_{1}}$
$\cross\frac{\lambda^{-\beta_{2}}}{(-\beta_{2})!}\beta’!r^{\prime-}C^{k}+1,$$\cdot\frac{k!}{\lceil\frac{k}{m}\rceil!}\mathrm{r}\beta;|\delta-\beta 2\delta’-|\beta’|\delta 2,\delta 2\sup|\tilde{w}x|$













fix $k$ $\beta_{2}$ ,
$\#\{(\beta_{1}, \beta’);\beta_{1}>0, \beta’\in \mathrm{N}_{0^{-}}^{n}2, \beta 1+\beta_{2}+|\beta/|=-k\}\leq 2^{n-}2-k-\beta_{2}$

















:$D_{2}^{A_{2}}$ : $N_{q,K}^{A_{1}+A_{2}}arrow N_{q,K^{\circ}}^{A_{1}}\sim$
$D^{A_{1}}N_{q}^{A_{1}}=D^{AA_{2}A+}1D1,K12^{\cdot}KN_{q},1A_{2}\mathrm{O}$























$u(z^{2}, X_{2}, X’)= \sum_{j=0}^{\infty}(\frac{1}{2z}D_{z)^{j}0}D_{2}-2j-2v(z, X_{2}, x)2/$
$D_{2}^{-2j-2}$ $( \frac{1}{2z}D_{z})^{j}$
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